Early changes in nuclear proteins following axotomy.
Changes in protein synthesis are thought to be important in the response of the neuron to axotomy. Certain axonally transported proteins whose synthesis increases probably play important roles in regeneration of the axon. Although little is known about the regulation of these changes, the cell often controls its production of proteins at the nuclear level, where transactivating proteins modulate the transcription of specific genes. Thus, changes in nuclear proteins might be expected to be among the early events following axotomy, but such changes have not yet been described. We have addressed this issue by dissecting out single nuclei from [35S]methionine-labeled giant R2 neurons of Aplysia and analyzing the proteins by two-dimensional sodium dodecyl sulfate-polyacrylamide gel electrophoresis. This procedure was used to avoid contamination with nonneuronal and nonnuclear proteins. Our results demonstrate large increases in two nuclear proteins (56 kDa and 41 kDa) and decreases in two others (77 kDa and 46 kDa) 5 h after axotomy. These are the earliest postaxotomy changes in [35S]methionine-labeled proteins that have been reported.